Rec'd PCT/PTO 



14 l\PRZ(}Q5 



(i9)1&l!L^6(|^^4i«IM 

(43) mm<&mB 

2004 ^4 ^ 29 B (29.04.2004) 



PCX 



(10) SBS^MS^ 
WO 2004/035513 Al 



(51) B»¥f»»m': 

C08G 18/32, 63/193, 64/06 



PCT/IP2003/013222 
2003 ^10 ^ 16 B (16.10.2003) 



(21) EUSUliS^: 

(22) StStUBiB: 

(25) SI9tilliia)9e: 

(26) SR^^POWS: 

(30) fijfe<t-r— $1: 
4# 812002-302887 

2002 ^10 17 H (17.10.2002) JP 

(71) ffllilA(*ll*l»<±T«)}i«BII=OtxT): 
^XISI:^^#4± (HONSHU CHEMICAL INDUSTRY 
CO^ LTD.) [JP/JP] ; T 104-0031 KStB *^iB 1 T 
a 1 S 1 # yVSJW ^'^-f lf;U Tokyo (JP). 

(72) feK$;fe<):t; 



C07C 39/23. (SATOMI^oiyl) [JP/JP]; t 641-0007 ffi 9( ill ift 10 ^ 

ifttrt Wakayama (JP). *R f^JS (OONOOUroyasu) 
[JP/JP]; =r 641-0007 ft^liUSK ftSSLUm /h$tl! 2 TB 
5S1 1 5 # *<tHb^XSe«iS^E«:l*) Wakayama 
(JP). ajll (EKAWAvKeiJi) [JP/JP]; f 641-0007 ifQ 

¥x3l«li^#ttl^ Wakayama (JP). 

(74) ftSA: Sttf . *1-(KODAMA,Yoslilhiroetal.); T 
101-0021 mS«5^ftBaEn**ffl2-1 7-2 
tfjb 3 F Tokyo (JP). 



(81) n^m (mpi): jp, us. 

2S:*3-Kai/temgsicoi,x-ci*. ^t^nntH^ 



(54) TiUe: NOVEL 4,4'-DIHYDROXYPHENYL-BICYCLOHEXENE 

m (54) f6Ma>«»: *fJS*4. 4' -i/t KP**>7x-JU-e*>^P'^#H2i/? 
IT) 



(57) Abstract ; A novel 4,4'-dihydroxyphenyl-bicyclohexene is produced by theimally decomposing a 4,4,4',4'-tetrahydroxyphenyI- 
bicyclohexane preferably in the presence of an alkaline catalyst. The 4,4'-dihydioxyphenyl-bicyclohexene is useful as a synthetic 
resin material for liquid crystal polyester, polycarbonate, polyurethane and the like, or a material for photoresists of display devices, 
semiconductors and the like. 

^ «-r -5 Cilery . sasTH'jxx-f ju, iti*j'^i^^:>^<Ji^f&mtnwin. m^m^. ¥f-mi*^m 




wo 2004/035513 PCT/JP2003/013222 



=6^315. 1, 4-t Kadr^x^a.^/ve^ix^n-^dp^'fevmf-ISbTfi. M;t 

t>0 (CAS^^#-^1.0 1 7 8 9-4 6-2) . :7c,i:=i/VS:d5ai^$^fcit><^ 
(CAS^it##2 0 2 2 6 6- 2 5- 9) ^}aS|B^$tL•rV^5„ 
Ud^UJfedS^, lfe^^i3^'3E^*fe:/#*&Sri^o, 4, 4' -t Kn^ei/'^aic:^ 

^m^j:^[:^m(D^mi$itvxh^m'Qh^o m^-it, 4, 4' -tKn^f^ixp' 

4, 4' -t KC2^>>:73i=i/^g^lf7a:c:i/Wi:i--5^^^S-ei:^ fcSV^«4, 

^^*P-r5^i:t-J:t)x 4, 4' -t Ki3;¥-^7ai=/Wfig|lfV^t3-vdE^i^>' 
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2000-3424 8#<2t# 

CAS 101789-46-2 
CAS ^^#-^ 202266-25-9 

t Ka;^'>/V'7 3.::i/vSlJ:*iJ:<gaT/W'3p/vSSr^-f-5ffm3^i4, 4* 

TIB— 1 xm ^ti^o 




(^tfs R«^^J[l^^l~4 0T/V'¥/^SSr^U nf*0 32:«:l~3©Mii: 
^^•t-o ) 

J::|B— }^:*5V^T. Rl^^m^l 4 (DT/l^^/l^m^^V. Mci^^a^. 

t>x 4, 4* -i^M v^^->y=^^/^^^\fi^^x2^e^^:^-3m<oMi^mti. 
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T«:. m^tt^ 4, 4' -i^ (4-1: KndE^-S/:7ai=7V) If i/rJ' la^d^-fev- 
3h 4^ 4' -i;? (2-^^/^— 4-t: Kn^i/73i^/v) }fi>^X2'^^±>'- 
-3^ 4^ 4' -e^ (3-;!«^/^— 4-fc FndE^V:7a:=i/W) If t3^=3{^ir 
V-3, 4, 4' (3, S--:;?^^/!^— 4-fc KadriX>^3i::^/V') lf->^ 

i3^^-fei/-3^ 4^ 4' -i^ (3^ 6-i;?^^yW— 4-k Kndf>>:7 3i:=: 
M Ifi/'iJ^n^^-fe^^-S. 4. 4' -5;? (2^ 3^ 5 - h P p^^/k— 4 - 1 
Kndei/:7ai=:/V) lf->:J^n^^E^-fe>'-3. 4. 4* -i^ (2, 3. S-hV 
4-1: Kndf->:7ai=/^) Ifi^^ i3v^:5r"fe>'- 3. 4. 4' — (3 
-m^/V— 4 -e Kndri/:7 3ir^/l^) tf n^^-fe V— 3 , 4^ 4' — 
(3 y::?'i3 tiVl'— 4-fc Kndr^/7 3i=/V') lf->':J' n^df^-fe V- 3 ^ 4. 
4' — (3-n:7'nlf/l/— 4-t Kn^V:7ai=i/U) If t^:^' a^d^-fe:/- 3 ^ 
4^ 4' -e;^ (3-n:/^/V'-4-t: Kadei^:7rn::^/V) lfiX:J^13^dE^-fe>'- 
3^ 4. 4' (3-^y^^;l— 4-t Knd^^/:7rcr:i/V') IfVtJ^O^df 

■fe:/-3XJ*4. 4' -V? (3 - t ^^^/l'— 4-t: Knde^/:7ji::^/V) lfV:J^ 

=>^=./u—\f->^u^^'^>'m}'i. m^t£r^—^^2'^m^fi^4, 4, 4' ^ 

-^^2 
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<Dfc>?)<^ffl^MJ|S|--efe§_h|B— ^^2t?^$n5 4, 4, 4' . 4' -"rh^ 

4, 4' ^ 4* -Thy (4 — t Kndrv':7m;:i/V') If iX:^' n-.de i^^-, 4, 
4, 4' . 4' (2 — ^^/W— 4- 1 Kcrdfi/'7ai^/V) If i/^ 

dfi^V, 4, 4, 4' . 4' (3-p«5^/V— 4-t Kndf->7cii:=^ 

/V) tf->^^^T3^dE^i^>'^ 4, 4, 4' ^ 4' -^'h^ (3. S-i^pt^/W— 4 
-fc Ki3dc^i^73i=/V) lfi^^n^de^f->', 4, 4, 4' ^ 4' -Th9 (3. 
6— i^7^^7V— 4-t Kn;^iy:7 3ir^/V') tfi/i?- n^drih:/^ 4, 4, 4' . 
4' -• 7"h7 (2, 3, 5- h y 4-t: Kn^->:7 3i=7V) If ^^cJ^ n 

^'3E^f->'> 4, 4, 4' . 4' -TVy (2. 3. 6 - ;^ ^/l^— 4 - 1 K 
t3^->73i— /V) If tz^d^i^^^^ 4, 4, 4' ^ 4' —Thv (3—^^ 
/V-4-t Kci5^->':7rtn7V) lfi/'^l3^d{^1^^^, 4, 4, 4' , 4' -7^ h 
9 .(3-^ y:/nlf7V— 4-t Kn =¥5^:7 31=^/1') Ifi/t^^o^drih:/ 
4, 4, 4' , 4' -T^h^ (3-n:/t3fc;Vl-— 4-fc Kn^e^^'^airi/V) Vf 
->':5^n^:3e-i?->'^ 4, 4, 4' ^ 4' (3-^ y:;^^/^— 4-t: Kn 

\f->^v2^'3^-^:^^ 4, 4, 4' , 4' — 7^ h 7 (3- t 

±|B— jie;S;2-C*$tl.5 4, 4, 4' , 4* — h9 1 Kode^y:7 3l=/^— 
lfiy:^^ ^^:ar1^>'^^*. m^lt. 2000-3424 8 -i-^^tClBm^tV 
XV^5J:5(-x mmm(D:^tET\^. 4, 4' -lfv'^^^^d^■^^/:/ig^:7^ 

±|B— JiS^2-e^$tV§4, 4, 4' . 4' -Thv^ yvte^>>:7a!i:^/U^ 

":^ h y A :7 31 y dfi^ K, y >^ oi y df^^^ K^(7>T/t';i5r y ^ 
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z.(D^o\z.^T)vio^)mm.^m\^^m^\t. TA^ijyam.n.. 4, 4, 4' . 

iiS-s 0. 0 1~3 OMJiilfP. iJ^U<f*0. 1~1 5fiS§|J(DfSa-effiV^fe 

0*b<}*. 1 0~5 0fi»%©;ic^i:LTfflV^^^^;5o 

±|E4, 4, 4* , 4* --r h7 t Kndr^/7acL=/^— IfiX^ ^^d^i^>'|g 
tlili]l)|S|--x?fe5 4, 4, 4' . 4' — 7" h^fc KadE^->>':E^/^ 
-bf^Xi^^a^:¥i^i^^•a«/'X{ii6!Ii^-^fc54, 4' -''^MYxi^^yVa:,^^ 

rSK-OILj (J^m^^^^fcM) ^t>^V^&tb5o 

1 0 0 ~ 8 0 0 «»^fl5©fSffl-elBv^ ^tbSo 

4, 4, 4' , 4' -7" t Kndriy:7^=./V— fc" 

1 5 0~3 0 OtJO^ffl. ^f*b<fi. 18 0~2 5 0t:©^ 
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mk.tt. 1-76 0 mmH g ^—i?(Di(m. 0* b < fi. 10-50 mmH g 

:i(DXo^j:R}t-^W\^:iQV^X. 4, 4, 4' , 4' -"7^ h ^ t Kci deS/:7ai 

i/ y If ^ :7 rc y — h X h ^ i?' y 3 — /v^o^lK^-ttjA^. 

1 9 0 ~ 2 2 0 "C. ffi;^J 1 0 ~ 5 0 mmH g 3 ~ 6 ^K^JE. ^ 

{iiJ:oT^Tt?tt§„ ;r(Z)J;5t-UT^ 4, 4, 4* , 4' h 9 fc Kadf^^x 
7 oin/v- tf d --^dri^>'ISS^f^^-fS t {ei J; oT^jc^?^ Ij: J: 5 4 , 

4' -t Kadrv':7ni=7i.g^lf>>'i^a^dr-fe:/^^> 9 0%@^(DS 

^bT^^fflTfcSo 4, 4' -t Kadrix:7^::i/Vg^lfi/i^a-^ 

i<^:7airi/Hg^bf:7aic::i/Vt-r5^^;0ST?#, fe^V^t^i, 4, 4' -t K^dp 
4, 4" -t Kndpi^:7ai=/wgifeife^^t3^dfi?->'i:-r;5Ci:ds-e 
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4, 4, 4* , 4' -"rh^ (4-t Ki3^->:7ain/V) If i^jjr p^^lri^:/ 

:7a:y— /V2 0 9. 4g^ }fy't^/V';^/l':fy-:f^>'2. 4 g:R.T^p«^/— /H 
8. SgSrS;^^ (1 LWfi04op:7 9;^=) fsittii^. KlSi^rtS:^ 

{C*5V^T. 4, 4' -\f->^n^'^'^/^^2 4. 2 ^ by =c y —JV2 A . 2g 
^p<i5'y-/^24. 2g \Z.mm bfc^S:. 3 ^Kd^^tfCJ^T bfco tlSTi^T 
l^mS"T?. ^^Tld. 1 7NpIl9^?^fTo:fe„ 
SiSJ^T^. ^^&j^Til-^ISl-. 7 5%y >'m7K^2. 5g.^V^-el 
6 %7i<m'fb':^ h y 'J'i^TK^?^ 111. 8 g ^M^X PH 6 len^^fq b/co 
(DWU\^. *mTt-P« f^/W y-f'^JV^ b>'92. 7gt7K75. Ig (^^s-a* 

^?g^^jn^. J^^UT^^. ^v^-e^i^ias i. 3% 

Hg^^^pt-^ 04, 4, 4' . 4* (4-fc 

Kcis¥i/:7 ai^/i/) if^x^n^de^f-:/6 3. 3 g <Srg<^# u-c#:feo 
m^Vc^. 4' -^f^^^'^^d^i^/>'{^:^i-SlDl^}i8 9. e^^wyo-efeoyis:. 

^3 
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4, 4' —J? (4-fc KndE^^^^cc^/l') lfiy^n^df^-fe>— 3 (^4<^'fb 

Jb|B##^'!ll'T?#btl.fc4, 4, 4' . 4' (4-fc Kn^i^T-^i 

Ifi^^P^drf-V (J^S9 1. 3%) 6 3. 3 g (0. 112^/1') . 
Thv=^^l^>^V 3— 1 2 g t^HiS^^^ (1 L^»<D4 

y !>A7k^|^3. 9g (0. 0 4 6 8^/V) ^^MV, ^Jt^m^P^B^^ 
3. OKpa (Dm&th. mil2 0 3''C{^:*5V^•r. 3 NfK. ^i^^SlS^^Tofcio 

fcttifeSJiSil-^ifetci^ifiTfc 4 1. 8 g i 5 0 %mmpkm^^M^X. ph e m^lJ: 

^fev^-e^i^l^^ToT. gj^^fe@^37. 3g?sr#fc„ ^v^-e. 3oomic^4 

■op:7 7;=^=»{j:. #^>ti/fcilJjJt#,@#:3 7. 3g^7Kl49. 4g^ifcii^, 

(D4, 4 '-i^ (4- t Kcidr^^:7 3;r::/k) tf-^:^^ O^dp^V- 3 , 
2 9 . 9 g^gJ^|t-feJg&#:t UT#fCo 

i^3iSf4, 4, 4' ^ 4* -■ 7^h7 (4-fc KndE^i/73i=/k) If-^^n^dp 
i^VfcM-rSflJl^t*7 3. 4^/V%-efcofCo 

gfe^ : 3 1 s'c m^^mm) 

^"f-m : 3 4 7 (M+H) + 

hi/NMR (4 0 OMHz , ^ISE DMSO-d) 
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iPdc hj rn 



mm 


6 (ppm) 






a~h 


1. 29~1. 43 

1. 94~1. 96 

2. 21~2. 44 


m 


14 


i * j 


5. 99 


s 


2 




6.69^ 7.22 


d 


8 


s • t 


9. 31 


s 


2 



4. 4^ 4' ^ 4' -7^h7 4-fc Ki3dE^^^p^aiC=:/V) If-i^ 

##^1 tJl*3V>T. 71^2 0 9. 4 g. /VI 8. 9 g 

TO-:?' /H 7 7. 6 g, y—/U2 3. 5 g tr. 4, 4* -tfi^^J^n 
^=ari^/:/2 4. 2 g /V2 4. 2 g / — /V 2 4 . 2 g f;:^^ 

bfc^l^{C#x.T4, 4' -If^^iJ^.n^^^i^y :/3 8. 9 g i: 0-:^^ Vi/— yV 

38. ggSr^^j^y-zuB. 7g \z.mm vinmm^^m vit&^^. mmm 
1 tmmKvxRjt^,'^^. o\f^-vmm^n\f\ 4, 4. 4' . 4' - 

Th9 (3— pi'^/V— 4 — t Kci:^rt^>'3i:=/V) tr->^ ^^df^1^:/ 2 3 5 . 5 

9 
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mmm2 

-tB^%M2'C#e>|^:fe4, 4, 4' , 4' —T^h^ (S-p^^/l'— 4-t 
KndE^-«>:7 3r=/V) tfe^:5'a--Nd^ihv2 3 5. 5 g . 7^ h ^^r^^l^^^^y =i — 
5 6. "9 g^tJ?4 8%7Km>fb-t-h y lJ7A7K^?^2. 7 g^K/S^^(lL^ 

i2feVN-e. 5 0 Oml© 000:77;^ = 121, #btbfcgJ83^^-fe@flc6 9. 4g 

t:i<i2 7 7 s^itTZ,^. .mmmi trnm^i^x, nms a. o% (mmmi$i^ 

h^9:7-f — 5>^ff{2:J;5) 04, 4' -e;? (3 4-t: Knde^:x 
7=:=/^) lfi/^n.-vdr-fei^w-3. 5 1. 5 g L.T#fc„ 
i]S3|S|.0 4. 4. 4' . 4' — T^h^ (S-^^/l-— 4-t Kadriy:7:i^^y^) 
lf^^^^->-^fi^:^(^:^-rSi^X^^:i7.7. 2^;v%xtb^1t. (iK5|s|-©4. 4' — 
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Sfe;^ : 2 2 7^ m^^^m) 

: 3 7 5 (M+H) + iW&^^m) 
Zfxi Yl^Ji\M.-K^m (4 0 OMHz. DMSO-d) 



a 






6 (ppm) 






a, b 


2.20 


s 


6 


c~j 


1. 38~1. 49 

2. 02~2. 12 
2. 27~2. 52 


III 


14 


k~l 


6. 01 


s 


2 


m~r 


6. 74~6. 76 

7. 06~7. 09 

7.17 


d 
d 
s 


6 


s, t 


8. 07 


s ■ 


2 



4^ 4. 4' , 4' -T^h^ (3— I'y^trbf/l'— 4-fc Kn:Jlr:>'7ccci 

1 {^:*3V^T. :7 3i>'-/V2 0 9. 4g, /H8. 9i2:#x.T 

0--f y:7'nbr/V:7ai/— /V2 3 6. 8 gs <?«^/--/^2 3. 7 g 4, 
4' -lf->'^^^dE^•^^/>'2 4. 2 g 1 7at/— /^2 4 . 2 g^^i5^/— /^2 
4. 2 g(;i^^Ufc^}J:#^T4, 4' V3 9. OEt 
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^TV^, 4. 4. 4' , 4' -Thy (3 — T y tVk— 4 - fc Ko ^xX^':!! 

Jli5[S|-4. 4' — Ife^^n^dE^i^y^'lJi^-rSIISr^}^ 7 8. 7^/W%-Cfeoyfco 

^*7 




4, 4* -i^ (3 — r y^^n tr/v— 4- 1 Kn=¥^^:7a:c^/t') tfi/'^n^dp 
■fev-3(^)'g-^ (^s^-fbi-g-W ; 

±IS##M3T*#6>tl.fc4. 4. 4' , 4' ( 3 --f V :7"ci fcW— 

4 — fc Fn^v':7nic=^/V) lf^/^t3^dE^■^^>'l 7 5. 9 T h^^f-l^^^ 
y=i— /H7 5. 9 g^tJ«4 8%7K^'fb-:hhy !j7A7k^2. 9 g trS^s:^ 

JE^*«J3Kpa<^^i U 9 8'CT?3^K4 O^H^^S/SSrfTo^, 

SJS^T^x ^btt^t^^SiB-a-i^MTK 1 4 0 g t 5 0%mWk^^^Mx.X. 

i<^J; 5l-bT#p3tbfc_h|B;^7y -Igeic: hJl-:^^^! 4 1 g^APx.. 6 OX^ 
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m^<D4^ 4. 4* , 4' -T^h^ ( 3 -^y:7'u 1^/1^—4 - 1 Ki3df^/:7 
4» — :/(3:^-t-5j(X^ji4 4. 6^/l-%) » 

: 4 3 1 (M+H) + mm^mm 

yvt h i^NMR^)-^ (400 MH z . DMSO-d) 

^8 






8 (ppm) 






a~d 


1. 26~1. 31 


d 


12 


e~l 


1.36~1. 53 
2. 00~2. 03 
2. 27~2. 52 


m 


14 


m, n 


3. 14~3. 25 


m 


2 


o,p 


4.65 


s 


2 


q,r 


6. 03 


s 


2 




6. 68~6. 70 

7. 06~7. 11 
7. 22~7. 25 


d 
d 

s 


6 



###J4 

4^ 4, 4' , 4* -Thv (3, 5-i;^p^f-/V"-4-\i h*vi^i^ys.=z 



13 



wo 2004/035513 




PCT/JP2003/013222 



2, 5 2. 6 g, ^ / — 7^ 3 5 . 3 g Sr> 4, 4* -If 

->^ri^^'9-y>2 4. 2 s f7=cy—j\y2 4. 2 g,^ ^ ^ y ^;V2 4 . 2g 
{C-^^Ufc^?^{c:#x.T4, 4* -tfi^iJ^n^dei?-/ V6 6. 7 g i 2. 6- 

'^ixixy-zke 6. 7 g^sr^^/-/w3 1. 4 z\z.mm\^it.mm^^m\^tL^ 

4' ^ 4' — rh9 (3^ 5-e^p«^/l— 4-t Kt3dE^^x:7airi/W) If ^X;^ ti 

^9 




m:mm4 

4, 4' -i:^ (3, 5--:;?^5^7V— 4-1:: Kod^->:7 3i:::i/V') IfV^J^O^df- 

■fe 3 o-a-j^ (^10 (Di\:,-^m) ; 

±|a##M4T?#f>tb:/h4^ 4> 4' ^ 4' — 7^b9 (3> S-'t^^'f-jV^ 
4 — fc Kti^'>>'3;=/1') br^/^t3^dpi^>'2 9 5. 1 g^ X h^^'^V'^^^ 
p 3-./1.4 0 1 . 5 g mj^4 8 %7K^^b':^ h y AtK^ 5 . 0 g 

F^H'Sr^SKpa co^^ m^l 9 9°CX 2^^Z Q'^^^m.t^.^n^fz.^ 

^^I-T^s #e>tLfc^^&il'a'#»(J:*iB7k2 0 0 g ^ Q%mkA^W^^1m^x^ 
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^^CV^-e. 1 0 0 Oml OEop>'9:^a{J:. #e)tLfc^^©#:i 3 1. 2g 
^ 7X5 2 4 g^ttiZ.^, ^»J1 illlil};ibT. 8. 9% (MMmi^iir 

^■^ h^^Z^^—^m^X^) (OA, 4' -i;? (3. 5-i;?^^/W— 4-t K 
ndfi^7:^-^W) tf^x^pi^d^^:/-3^ 112. 3g^||fe@^$:i:UT#fc„ 
M3|Sfo4. 4^ 4' , 4* (3, 5-i?p«^/W— 4-t Kai^t^:7ai 

4» — lf^X:^a■^:^i^/:^{^:^t-SW^i8 0. 4^/P%) „ 

: 2 3 3*c {^m^^^m 

^^■m. : 4 0 3 (M+H) + (Sfi^^^^fe) 
T'n hVNMR5>W (4 0 OMHz. DMSO-d) 

^1 0 




mm 


6 (ppm) 






a~d 


2. 12 


s 


12 


e~l 


1. 27~1. 39 
1. 94~1. 98 
2. 14-^2. 43 


in 


14 


m, n 


5.95 


s 


2 


o^r 


6.94 


s 


4 


s, t 


8. 10 


s 


2 
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1. TIB— ^^l-e^$tv5 4, 4' -i^t: Kna^^^:7^-y^— tfcy^n^^ 

Calif's Rf*^^i^^^^l~4<^)T/^'¥/V'^tr^b. nfiOXJ*l~3 0D^ 
l^^^-To ) 

(R)n 
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